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ABSTRACT 



An imaging unit including a line sensor reads a film 
image to produce color decomposition data by scanning 
a plurality of lines on the film image in a stepped pres- 
canning operation. During the prescanning operation, 
the color decomposition data of a plurality of pixels at 
each of a plurality of sampling points are sampled and 
added up on a line-by-line basis, and the added color 
decomposition data are averaged, where corrections 
including a shading correction are performed concur- 
rently with the adding and averaging operations. Dur- 
ing a period of from the end of the prescanning opera- 
tion to the start of a main scanning operation, on the 
basis of the averaged color decomposition data, a den- 
sity correction amount is determined and parameters to 
be used for correcting the film image in a succeeding 
actual image processing operation are calculated. The 
calculated parameters axe set in a line memory. 

5 Claims, 6 Drawing Sheets 
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EXTRACTION OF FILM IMAGE PARAMETERS IN 
IMAGE PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 5 

The present invention relates to extraction of film 
image parameters in an image processing apparatus 
which reads and reproduces film images. 

In recent years, various film image reading devices 
have been proposed which produce color copies of film 10 
images in a digital color copying machine. 

Now, a description is made of a color copying ma- 
chine as disclosed in, for example, Japanese Patent Ap- 
plication Unexamined Publication Nos. Hei. 2-189073 
and Hei. 2-275938, and a Him image reading device to be 13 
used in combination with such a color copying ma- 
chine. 

FIG. 5 illustrates one example of the overall configu- 
ration of a color copying machine, to which the present 
invention is applied. 20 

The color copying machine has, as a main part, a base 
machine 30, which consists of a platen glass 31 on the 
upper surface of which an original document is to be 
placed, an image input terminal (IIT) 32, an electrical 
control system housing unit 33, an image output termi- 25 
nal (IOT) 34, a paper tray 35, and a user interface (U/I) 
36. The copying machine may be provided additionally 
with such optional parts as an editing pad 61, an auto- 
matic document feeder (ADF) 62, a sorter 63, and a film 
projector (F/P) 64. 30 

Electrical hardware is necessary for performing con- 
trol of the HT 32, IOT 34, U/I 36, and so forth men- 
tibned above. Such hardware items are divided among 
a plurality of boards for the individual process units 
such as the IIT 32, an image processing system (IPS) 35 
which image-processes output signals from the IIT 32, 
the U/I 36 and the F/P 64. These boards are housed in . 
the electrical control system housing unit 33, together 
with other boards such as a SYS board which controls 
the above process units, and a machine control board 40 
(MCB) which controls the IOT 34, ADF 62, sorter 63, 
and so on. 

The IIT 32, which is comprised of an imaging unit 37, 
a wire 38 for driving the imaging unit 37, a driving 
pulley 39, and so forth, reads a color original document 45 
for each of the primary colors of light, B (blue), G 
(green) and R (red), using a CCD line sensor and color 
filters provided in the imaging unit 37, and converts the . 
data thus read into digital image signals to be output to 
the IPS. 50 

In the IPS, the B, G, and R signals from the IIT 32 
mentioned above are converted into the primary color 
signals of toners, Y (yellow), C (cyan), M (magenta) and 
K (black), and, in order to enhance the reproduction 
performance of colors, chromatic gradation, resolution, 52 
and so on, various data processing operations are per- 
formed on the signals, and then the gradation toner 
signals of the process colors are convened into binary 
(on/off) toner signals, which are output to the IOT 34. 

The IOT 34, which is provided with a scanner 40 and 60 
a photoreceptor belt 41, converts the image signals from 
the IPS into optical signals in the laser output section 
40a, and forms latent linages corresponding to the origi- 
nal document image on the photoreceptor belt 41 by 
means of a polygon mirror 40b, an F/9 lens 40c, and a 63 
reflecting mirror 40d. The photoreceptor belt 41, which 
is driven by a driving pulley 41a, has a cleaner ilb, a 
charging device 41c, and individual developers 414 for 



Y, M, C and K, and a transfer device 4le arranged 
around it. A transfer unit 42 provided in opposite this 
transfer device 41e takes up a copying sheet as it comes 
transported from the paper tray 35 via a paper transport 
channel 35a, and has the toners transferred in the se- 
quence of Y, M, C and K onto the copying sheet, with 
a transfer belt being rotated four times, for example, in 
the case of full-color copying of four colors. The copy- 
ing sheet with the toners thus transferred onto it is then 
transported from the transfer unit 42 via a vacuum 
transport device 43 to a fuser 45, where the copying 
sheet is processed for the fusing of the toners on it and 
is thereafter discharged. A copying sheet may selec- 
tively be fed into the paper transport channel 35a from 
a single sheet inserter (SSI) 356. 

The U/I 36 is operated by a user for selecting desired 
functions and for giving instructions as to conditions in 
execution of the selected functions. The U/I 36 is pro- 
vided with a color display 51 and a hard control panel 
52 mounted by the side of the display 51, and is further 
combined with an infrared touch board 53, so that , in- 
structions may be given directly by operations of soft 
buttons on the screen. 

A film projector (F/P) 64 and a mirror unit (M/U) 65 
together form a film image reading unit. FIG; 6 is a 
perspective view of the F/P 64; FIG. 7 is a perspective 
view of the M/U 65; FIG. 8 is a chart illustrating the 
density characteristics of a negative film and the princi- 
ple of density correction; and FIG. 9 is a chart illustrat- 
ing the schematic construction of the F/P 64 and the 
relationship among the F/P 64, M/U 65 and IIT 32. 

The F/P 64 has a housing 601, as shown in FIG. 6, 
and this housing 601 is provided with an operation 
checking lamp 602, a manual lamp switch 603, an auto- 
matic focus and manual focus changeover switch 
(AF/MF changeover switch) 604, and manual focusing 
operation switches (M/F operation switches) 605a and 
6056. Moreover, the housing 601 is provided with an 
opening/closing part 606 which can be opened or 
closed freely, and holes 60S and 609 having sizes large 
enough to accept a film holding case 607 holding origi- 
nal document films 633 as inserted into the housing 601 
either vertically or laterally through them, depending 
on the manner how objects have been photographed on 
the films 633. On the opposite side of these holes 608 
and 609, there are made other holes (not illustrated) 
through which the film holding case 607 can protrude. 

The film holding case 607 is provided with a case for 
a 35 mm negative film and positive film, and the F/P 64 
is constructed so as to be capable of projecting these 
types of films. Also, the F/P 64 is constructed so as to 
be capable of projecting negative films having the size 
of 6 cm X 6 cm and 4 inches X 5 inches, respectively. In 
the latter case, the F/P 64 holds the negative film be- 
tween the M/U 65 and the platen glass 31 so that the 
film is kept in close contact with the platen glass 31. 

As shown in FIG; 9, a reflector 612 and a light source 
lamp 613 such as a halogen lamp is arranged on the 
same axis as a projector lens 610 is the housing 601. In 
the proximity of the lamp 613 is installed a cooling fan 
614, which cools this lamp 613. Furthermore, on the 
right side of the lamp 613, an aspherical lens 615 for 
converging the light emitted from this lamp 613, a heat 
ray absorbing filter 616 for cutting off part of the light 
in a predetermined wavelength range, and a convex lens 
617 are respectively arranged on the same axis as the 
projector lens 610. 
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On the right side of the convex lens 617 is installed a In general, the range of the density available on films 
correcting filter automatic exchanging device which is is wider than the range of density on document origi- 
provided with a correcting filter holding member 618 nals. Also, the range of density will very depending on 
which holds density correcting filters 635 for a 35 mm the type of film. For example, the range of density on a 
negative film and positive film (only the correcting 3 positive film is wider than that on a negative film. More- 
filter for one of these types of film is shown in the fig- over, the range of density on a film will vary depending 
ore), a driving motor 619 for this correcting filter hold- on the photographing conditions of an original docu- 
ing member 618, first and second position detecting ment film, such as the amount of exposure to light, the 
sensors 620 and 621 for detecting the rotational posi- density of an object, and the brightness at the time when 
tions of the correcting filter holding member 618, and a 10 * photograph is taken. As a matter of fact, the density of 
control device for controlling the driving motor 619 411 object is in a wide distribution within the range of 
(this control device is installed in the F/P 64 but not density of a film. 

shown in the figure). The correcting filter automatic Therefore, in case it is intended to copy images re- 
exchanging device is constructed so as to make auto- corded on such films by means of a copying machine 
matic selection of a correcting filter 635 suitable for the 15 wnich copies images on an original document using 
original document film 633 out of the correcting filters "fleeted light, a single type of signal processing method 
635 held on the correcting filter holding member 618, could not provide favorable reproduction performance, 
and to set the selected filter in its proper position on the Therefore, a copying machine is designed, to achieve a 
same axis as the individual lenses including the projec- favorable reproducing performance, so as to make an 
tor lens 610. The correcting filters 635 in this correcting 20 a PP ro P riate correction on the signals read of images in 
filter automatic exchanging device may be arranged in sucb a manner lhat ^ density of the principal objects 
any place, such as in the space between the platen glass will adequately be reproduced. 
31 and the imaging unit 37, for example, as long aT the P G 8 dhstrates the density characteristics of a cer- 
location is on the optical axis of the projected light. „, W*vefilm and the principle of density correc- 
In addition, the F/P 64 is provided with an automatic 25 Uon ' ^ thu J*"* 1 ^ of ^c horizontal axis 
focus sensor light emitter 623 and detector 624 which ** "J™ 1 ° f «P° SU " " 
work in association with the projector lens holding «"J^P OB<b J° ^ density of an object^ while 
member 611, and a sliding motor 625 which slides the ft half density after subjected to the 
projector lens holding member 611 in relation to the , n abadin » 7? e ""f *? f ^.vertical axis 
homing 601. When the film holding case 607 is inserted 30 "P reSentS ^ 0U ?l Ut from , " dt ? °™ m (th t c out P ut 
into the inside of the housing 60? either throu^ the ^^T^!"^ ****** density ™ .«W 
hole 608 or the hole 609, the original document fdm 633 tiVC whUe *£™ CT density on 

S ^ !T g I^ t £5 • l£ 33 <*™*™ x te shadiQ B correction; the 

K r v t T ■ ^ thC neigh 5? r * ^ "dicates of the Section; and the 

E r, i ,° n8 2? d ^ n V? m fourth quadrant indicates the relationship between the 

J° ' a . fi l m 1 c ? olm 8 fan 626 is provided for amountofexposureof from an object and the density of 

ccolmg ofT this original document film 633. the output «py as corrected. * 

As shown in FIG 7, the mirror urut 65 is provided 40 ^ densit characteristics of ^ Dcgative fllm arc 

with a bottom plate 627 and a cover 628 with one of its Seated b ±t ^ ^ m ^ first rfHQ 

^n^^n^w^ S°!l° m P,atC 2 BC * «• Specifically, the more the amount of exposure from 

tween the bottom plate 627 and tiie cover 628 are an object is. the higher the density of the negative film 

mounted a pair of supporting pieces 629 and 629 to form ^ ^ ^ m of fron f „ objcct 

a joirung link for a frame structure, and these supporting 45 decreases, the density of the negative film will become 

pieces 629 and 629 are so constructed as to support the smaller in linear proportion. When the amount of expo- 

IZll 2™ Jrr^? at *f ."ft Wl ?i c I th !l sure flom ** ob ** faUs a level * 

cover 628 forms with the bottom plate 627 will be 45 e^ty between the amount of exposure from an object 

degrees when the cover 628 is opened to its maximum ^ ^ density of th c negative film will be lost. If this 

. . . . . . » amount of exposure is small, it will be impossible, for 

On theback surface of the cover 628 is provided a example, to render a face and hair of a human bust 

T 10 ^, ' t W L dC °Pf am & » ft>rme d in the bottom recorded on the film in a proper contrast. Even in case 

plate 627, and a Fresnel lens 631 and a diffusing plate the amount of exposure is large, since the inclination of 

l? e i ,r0V1, !? i lO ^ l0sc U P **■ OP""*- the line alpha, U, y is smaller than one, resultant copy 

This Fresnel lens 631 and diffusing plate 632 are made 55 images will have a soft tone unless a v-correction is 

of one acrylic resin plate, and the Fresnel lens 631 is made. Therefore, it is understood that the ^-correction 

formed on the upper surface of this acrylic resin plate is required. 

w *? e ^diffusing P late 633 te forme d on its lower Next, a description is made of the principle of correc- 

surface. The Fresnel lens 631 has the function of pre- tions with reference to FIG. 8. In the third quadrant in 

venting the darkening of the peripheral region of the 60 the figure, END (Equivalent Neutral Density) curves 0 

image by transforming the projected rays, which, being are set for the purpose of the y-correction. The inclina- 

reflected by the mirror 630, tend to disperse, into paral- tion y' of the END curves 0 is set so as to maintain the 

Id rays. The diffusing plate 632 has the function of relationship, y'*=\/y t so that the relationship between 

diffusing by a little amount the parallel rays from the the amount of exposure from an object and the density 

fresnel lens 631 in order to make non-detectable by a 65 of the output copy will be linear at the angle of 45 

line sensor 226 a shadow of a selfoc lens 224 in the degrees in the fourth quadrant, 

imaging unit 37 which would otherwise be produced by First, the region a is considered in which case the 

thc parallel rays. exposure amount form an object is relatively large. If 
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the density adjusting value set in a register in the shad- data thus obtained are transferred to a central process- 
ing correction circuit corresponds to the straight line (4) ing unit (CPU) 634 by way of the line memory 240. The 
in the second quadrant, the density after the shading CPU 634 calculates an average density value of the 
correction will I be distributed over the region a'. Since sampling data for the 16 lines, thereby developing the 
the part a of the region a' will be out of the conversion 5 shading data. By thus calculating the average value, 
range of the END curves fi- this part a" will entirely be errors existing in individual pixels are eliminated, 
rendered white in a resultant copy. Thus, the density When images are read from an original document 
adjusting value is shifted from the straight line (4) to the film set in its position, the CPU 634 calculates a density 
straight line (1) in the second quadrant, so that the den- adjusting value on the basis of the density data of 
aty after the shading correction is adjusted so as to be 10 the negative film as stored in a read only memory 
within the range of conversion according to the END (ROM), and rewrites the Dadj value already set in a 
curves £. With the adjustment made in this manner, the register of an LSI in the shading correction circuit 239. 
relationship between the amount of exposure from an Further, the CPU 634 adjusts the intensity of light emit- 
object and the density of the output copy will be along ted from the lamp 613 and the gain of the amplifier 643 
the straight line (1) at the angle of 45 degrees in the 15 in correspondence with the selected film. 
fourth quadrant, so that the density of a resultant copy Then, the shading correction circuit 239 shifts the 
will have a proper chromatic gradation. density values by adding the Dadj value to the actual 

In the case of the region b, where the amount of data, read of the original document film. Furthermore, 

exposure, from an object is relatively small, linearity in the shading correction circuit 239 makes the shading 

the relationship between the amount of exposure from 20 correction by subtracting the shading data on individual 

an object and the density of the negative film will be pixels from the data adjusted above, 

lost. In this case, the density adjusting value in the shad- When a film is of a type not registered either in the 

mg correction circuit is set in the value of the straight ROM of the CPU 634 or in a random access memory 

line (4) in the second quadrant, and the END curve 0 (RAM) of the system, it is necessary to obtain density 

indicated by the line (4) in the third quadrant is selected. 25 data of the film from a base film set for it, and to calcu- 

The selection of this line (4) can hold the amount of late the Devalue f rom the density data thus obtained, 

exposure from an object and the density of the output When the shading correction is finished, the IIT 32 

copy in the relationship indicated by the straight line (4) output* the density signals R, G and B to the IPS 33. 

at the angle of 45 degrees in the fourth quadrant. That Then, the CPU 634 selects an END curve on the basis 

is to say, it becomes possible to produce a distinct con- 30 of the actual data of the original document film, and 

trast between dark hair of a person and a brown hat he outputs a correcting signal for a y -correction on the 

wears even if the amount of exposure from an object is basis of the selected curve. Using the correcting signal, 

in the region b, preventing the hair and the hat from the IPS 33 performs the y-correction to correct the 

being rendered in almost the same degree of density. unsatisfactory contrast performance which would. oth- 

Thus, corrections are made in the above manner so that 35 erwise be caused by the y value being smaller than one 

the density of an object is adequately reproduced. and the non-linear characteristics. 

The processing of picture image signals will be de- However, images photographed on a film with a 
scribed with reference to FIG. 9, A line sensor 226 camera generally have subtle differences which not 
reads the projected rays of the picture images, on the only result, from the type of film, but also depend on 
original document film 633 to produce analog image 40 various conditions such as the type of camera, the pho- 
signals representing respective light quantities of R, G tographing conditions, such as the amount of exposure, 
and B, and an amplifier 231 amplifies the image signals set by the person who has taken the photograph, the 
to prescribed levels. The amplified image signals are composition of a picture, and the brightness of a photo- 
then converted into digital signals by an analog-digital graphed object. For example, even in respect of the 
(A/D) converter 235, and further a logarithmic con- 45 photographing conditions alone, the hue on the whole 
verter 238 converts the light quantity signals into the will vary among such cases as a photograph taken under 
density signal. intense rays of the sun in a fine weather, a photograph 

The image signals expressed in density are processed taken with a stroboscope at night, a photograph taken 

for the shading correction by a shading correction cir- of a landscape with a high ratio of verdure, a photo- 

cuit 239. This shading correction removes from the SO graph taken of a person, and so forth. Particularly on a 

image signals irregularity in light quantity caused by the photograph taken of a person by stroboscope photog- 

aetfbc lens 224, irregularity in sensitivity of individual raphy, the person's figure, which is the principal object, 

pixels of the line sensor 226, variations in spectral char- will be rendered in an approximately normal density as 

acteristics and light quantity of the correcting filters 635 the strobe light of a sufficient amount reaches him, but 

and the lamp 613, and components reflecting the effects 55 the background around the person's figure is rendered 

of changes with the passage of time. darker on the whole since the strobe light does not 

Prior to the performance of this shading correction, a reach it 
correcting filter for the positive film is first set in case In order to produce color copies in stable picture 
any of the three types of films mentioned above and the quality from images on a film, using a color copying 
registered films has been selected as the original docu- 60 machine, it is necessary to perform such various pro- 
ment film. The light quantity signals from the lamp 613 cesses as the color balance adjustment and density ad- 
are read with the original document film 633 not yet set, justment in an appropriate manner on each image since 
amplified, and converted into digital signals, and finally there are delicate differences in such factors as bright- 
converted into density signals. Data obtained on the ness as described above. Therefore, in order to read a 
basis of the density signals are stored as reference data 65 color film image and produce copies thereof, it is re- 
in a line memory 240. Specifically, the imaging unit 37 quired to perform a prescanning operation, in advance 
scans 16 lines by stepped scanning to perform sampling of a main scanning operation, thereby sampling infor- 
for each of the pixels of R, G and B, and the sampling mation on the film image and extracting necessary pa- 
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rameters. In such a case, however, extracting parame- described above, since the operation performed at each 

ters for the image adjustments by sampling image inf or* step is nothing more than extracting the data of the 

mation at various points on the film would require respective sampling points, an interval between adja- 

stepped scanning to perform the sampling of data on a cent steps can be reduced. In addition, the correcting 

plural number of lines. In addition, arithmetic opera- 5 values for the film image are calculated to complete the 

tions would be needed for the collection of data at a parameter extraction and the extracted parameters are 

plural number of sampling points on each line, the arith- set during a back scanning operation after completion of 

metic operations including the judgment of hue and the the stepped scanning operation. 

determination of the amount of density adjustment at Moreover, according to the present invention, the 

each sampling point Consequently, the duration of time 10 parameter extracting and setting means 5 converts the 

required for the processing of a single line is extended. color decomposition hue/density data, judges on the 

That is to say, there arises a problem that prompt ser- basis of the hue/density whether each block belongs to 

vices cannot be offered because the duration of time a gray area or a colored area or a skin color area, and 

from the start of the operation to the generation of a determines the amount of density correction on the 

desired copy output will be prolonged as it is difficult to 15 basis of the type of each block thus judged. The amount 

shorten the prescanning period. of the density correction is restricted in accordance 

cirvrvrAPv nn tutt -vucwnnv with the number of blocks which belong to the skin 

SUMMARY OF THE INVENTION ^ m Morcovcr( & t blocks m mt0 

The present invention has been made to overcome second blocks, and to determine the amount of the den* 
the problems described above, and an object of the 20 sity correction, the level of exposure and the degree of 
present invention is to shorten a prescanning period. contrast is judged by calculating the maximum density 
Another object of the present invention is to make it and the minimum density, the difference in density, the 
possible to extract necessary parameters for a film average density, and the deviation of density. There- 
image in a short prescanning period. fore, the amount of the density correction can be deter- 
Still another object of the present invention is to 25 mined according to the proportion among the gray 
make it possible to perform an adequate density adjust- area, colored area and skin color area, and the distribu- 
ment without impairing the reproduction performance tion of density, etc., thereby improving the reproduc- 
of a human image. tion performance of film images. 

The present invention resides in an apparatus pro- ~~™ T „ ^„ , 

vided with, as shown in FIG. 1, an image reading means 30 BR1EF DESCRIPTION OF THE DRAWINGS 
1 which, being comprised of a film projector, a mirror FIG. 1 illustrates a chart illustrating a film image 
unit and a line sensor, reads a film image, an adjusting parameter extracting system in an image processing 
means 2 which performs a gain adjustment and an offset apparatus according to an embodiment of the present 
adjustment on the image data read by the image reading invention; 

means, converts the analog image data into digital 35 FIGS. 2(a) through 2(c) illustrate the flow of pro- 
image data, and performs adjustments such as a shading cesses for extracting parameters of a film image; 
correction, a processing means 3 which performs an FIGS. 3(a) through did) illustrate calculation/hue 
equivalent neutral density conversion, a color conver- judgment process; 

sion and other editing processes on the image data thus FIGS. 4(a) through 4(c) illustrate correction judg- 

con verted and adjusted, an output means 4 which re- 40 ment and setting alteration process; 

produces an outputs the image data thus processed for FIG. 5 illustrates one example of the overall con- 

the editing, and a parameter extracting and setting struction of a color copying machine; 

means 5 which extracts parameters from the image data FIG. 6 is a perspective view of a film projector (F/P); 

read by the image reading means 1 and sets the ex- FIG. 7 is a perspective view of a mirror unit (M/U); 

tracted parameters in the adjusting means 2 and the 45 FIG. 8 illustrates the density characteristics of a nega- 

processing means 3, in which apparatus the parameters ] tive film and the principle of density correction; and 

of the film image are extracted in a prescanning processj FIG. 9 illustrates the schematic construction of the 

and the film image is reproduced in a main scanning F/P and the relationship among the F/P, the M/U and 

process using the parameters thus extracted. The prcs- an I IT. 

canning is performed in the form of stepped scanning 50 „ „^ 

composed of a plural number of steps, ^parameter DETAILED DESCRIPTION OF THE 

extracting and setting means 5 performs its processes PREFERRED EMBODIMENTS 

dividing those into the two parts, the first part per- In the following, a description is made of preferred 
formed during the stepped scanning operation and the embodiments of the present invention with reference to 
second part performed during a period of from the 55 the accompanying drawings. 

finish of the stepped scanning operation to the start of FIG. 1 illustrates one embodiment of a film image 
the main scanning operation. During the stepped scan- parameter extracting system in an image processing 
ning operation, the means 6 samples, for each step, a apparatus. FIG. 2 illustrates the flow of processes for 
plural number of pixels at each of a plural number of extracting parameters of a film image, 
sampling points from the image data of one line, and 60 In FIG. 1, reference number 1 indicates an image 
extracts the data of each sampling point processed for a reading section; 2, an adjusting section; 3, an editing 
negative/positive judgment, shading correction and section; 4, an output section; 5, a line memory, and 6, a 
orange mask correction using color decomposition data parameter extracting and setting section, 
of the plural number of pixels. During the period of As shown in FIG. 1, the image reading section 1 is 
from the end of the stepped scanning operation to the 65 constructed, for example, by a CCD line sensor, and can 
start of the main scanning operation, the means 6 calcu- read an image on a film when it is operated in combina- 
lates correcting values for the film image, completes the tion with a film image reading device comprised of a 
extraction of parameters, and sets the parameters. As film projector (F/P) and a mirror unit (M/U) as de- 
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scribed above. The adjusting section 2 performs such as shown in FIG. 2(c). Then, the data of 256 points are 

processes as automatic gain control (AGC), automatic extracted with correcting and averaging operations 

offset control (AOC), analog-digital (A/D) conversion, performed on the data thus added up (steps (3) and (4)). 

y^rrection, shading correction, density adjustment, NoW| assume here that values of the data read of the 

and so forth on the mage data read by the image read- 5 bdi vidua) pixels are expressed as R,-, G, and B, while 
%JS£T* th 1S adjusting section corre- 5nadi ^ta corresponding to the respective pixels are 

bove T^. nr^fn.TwT^ 0 ^ «P»**d - S» s£and S* In theTocessmg of the 

™^iK -1*8 Pomt (step (3)X the lowing 

color correction, color conversion, undercolor re- io ^^enc operadom are performed after the >-th data 

moval, smoothing, edge emphasis, and other image f* G * an ? B ' at ^ jt ? sampling point are transferred 

editing processes, and thus corresponds to the image from ^ memory 5: 

processing system (IPS) described above. The output R^X+ih-Sa 
section 4 outputs as color copies the picture image data 

processed by the processing section 3, and thus corre- 15 g=C+C/-s c/ 
sponds to the image output terminal GOT) described 

ibove. The line memory 5 stores the image data of one B=8+Bi-S £l . 
line as read by the image reading section 1, and also 

stores shading data. The parameter extracting and set- These arithmetic operations are repeated for each of the 

ting section 6, which corresponds to, for example, one 20 pixels i= 1 through 32 to calculate the cumulative val- 

of the functions of a CPU for the control of the whole ues of 32 pixels for each of R, G and B after subjected 

system, extracts necessary data at the time of a prescan- to the shading correction. 

ning operation by sampling the image data read by the Then, on each set of these data, the following arith- 

nnage reading section 1 and supplied through the line met j c operations are performed in the step (4): 

memory 5, and extracts parameters and sets the ex- 25 

tracted parameters in the line memory 5 before the start Jl-J?x 10/32+ \0x(O*Dad+JIom) 
of a main scanning operation. 

In the system of extracting the film image parameters 5=<5x 10/32 +10x(O&d A d+g O m) 
as proposed in the present invention is designed to the 

data film image from the image reading section 1 are 30 J= * x 10/32 +i°x(O4D AD +2 0 Af)- 
sampled and provided to the parameter extracting and 

setting section 6 by way of the adjusting section 2 and w ' th tnese arithmetic operations, offset adjustments and 

the line memory 5 in the prescanning process, as shown density adjustments O&Dad, and orange mask adjust* 

in FIG. 1. The parameter extracting and setting section ments Kom> Gom> and Boat are made according to the 

6 extracts the parameters and sets the extracted parame- 35 negative/positive determination of a film, and the aver- 

ters in the line memory 5 in the period of from the finish age value for the 32 pixels is thereby calculated. The 

of the prescanning operation to the start of the main multiplication by 10 is done above in order to make it 

scanning operation. With this construction, the inven- easier to perform the subsequent arithmetic operations 

tion improves the reproduction performance of film in the processing of the data. 

images. . 40 When the stepped scanning operation of the 16 lines 

As shown in FIG. 2(a), in the prescanning process, is finished, a calculation/hue judgment process is per- 

stepped scanning is performed on k = 16 lines, and data formed during the back scanning (step (6)) In step (6), 

are sampled at a total of 256 points (j= 16 points per the data K, G and 5, which have been obtained as a 

line). At each sampling point, i = 32 pixels are extracted. result of the preceding adjustments such as the shading 

Therefore, in case the pixel resolution is 16 dots/mm, 45 correction, are converted into hues and densities, and it 

for example, one sampling point will be 2 mm in length is judged whether a given area is a gray area, a skin 

in the main scanmng direction. The data of these 32 color area, or a colored area, or any other area. Then, 

pixels are taken in at every 'sampling point and image information on the hue and density of each area, and the 

information necessary for the extraction of the parame- numbcr „ B Cncratcd . 

ters arc generated. Only such a sampling operation is 50 JnifepuK&1umnmtenni&daU(to<ni 

earned out at 16 points on one line, and thereafter the ^ values < 7^ h S ues Md ^ denS are 

^iT^rin r 5? ™ C £ W £? * C V*** calculated on the basis of the information Zd * 

ning operation. D^ing the back scanning o^n^e 55 £° ^erage contrast and so forth are obtained, 

extraction and setting of the parameters arr^rfornS t K amount °. f AW * °«er- 

on the basis of the image information obtained at the ^ m * e ~™ b0 " alteration 

individual sampling points. process (step (8)) by judging the degree of the deviation 

The overall flow of the above process is illustrated in of densitv ' the ***** 9* exposure, the degree of con- 

FIGS. 2(a) through 2(c). As shown in FIG. 2(a), the 60 ^ md *° on * Then ' shading data are generated 

data of 16 lines are provided line by line to the line after performance of the color balance judgment, the 

memory 5 after an uiitialking operation is first per- hue judgment, the color failure correction, etc., and 

formed (steps (1), and (2) through (5)) In this case, written into the line memory 3, 

stepped scanning is performed on the line k = 1, 2, ... , Next, a detailed description is further made of the 

16, as shown in FIG. 2(b), and, every time the data on 65 calculation/hue judgment process mentioned above and 

each line are read and provided to the line memory 5, 106 processes subsequent thereto, 

the data of i = 1 through 32 pixels are added up at each FIGS. 3(a) through 3(d) illustrate of the calculation/- 

of the sampling points of j= 1 through 16 on each line, hue judgment process (step (€)), and FIGS. 4(a) 
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through 4(c) illustrate of the correction judgment and (RC 2 X 2 + Y 2 ) and excluding the skin color area. That is, 

setting alteration process (step (8)). those parameters which have a hue in the skin color 

In the calculation/hue judgment process, as shown in range 0 n the X-axis are set for the coordinates con ver- 

FIG. 3(a), the negative/positive judgment process is sion described above, as it is apparent from the descrip- 

first performed, and then the coordinates converting 5 tion given above. Therefore, the hue judgment process 

process into the hue and density coordinates is per- ^ first ^ M skin ^lor 5 j dc judgment if 

formed^ As shown in FIG. the coordinate* t for the fte relfl tionshi P , X W <X. holds valid and hence the hue 

« C t!? k T y "^"^ W l h W ^ is on the skin color side. If it is then found that the hue 

% v ^ vert,cal t dir « tl0n " d *J does not belong to the skin color area, the process per- 
£? W * * A 6 - " g f ht aD<1 ?.; 10 foms colof judgment In case the hue *not on the 

««r^ fl £ e B t lty ,T g ft0m WlU ?^ 0 akin color side, the process makes a comparison with 

black is expressed along the axis W, an area around the v v-jv j j u .u . *v t • 

axis W and having small values with reference to the ^J^J^l 0 ^ W ? Cth ? " Mt ^ h ^ B 
axes X-Y wUl be I gray area while an area with large ° n **** ^ * * e h " " T ° n W s «f c - 
values on the axes X-Y will be a colored area. Then, the 15 J".* 6 Pf 00 ^ ma * tt ? c 00101 J*to»«t «« 
data K, G and B which have been obtained as average hue 15 on ^ &* y Slde ' thc P roccss furtber Performs the 
values of the 32 pixels and processed for the corrections g»Y Judgment with the density criterion W <W C . That 
are subjected to the coordinates conversion by the fol- u » ™ e V™** 5 ^ n ° l J ud ge that a given data belongs 
lowing matrix arithmetic operations for a negative film: to the gray area if the density W is smaller than the 

20 prescribed value Wg even if the hue is located in the 
gray area in the X-Y plane as shown in FIG. 3(d). More- 
over, in case the value of the density W is extremely 
large or small, the color will be very close to black or 
white, and, for this reason, an adjustment will be made 
25 of the threshold values Xfi and Xfx, which are the 
threshold values for the gray area and skin color area, 
depending on the value of the density W. 
Further, the average offset correction is performed as After the area judgment described above, the individ- 
following: ual data are added up, and the number of data of the 

30 gray color area no and the hue Xcand Y& the hue Xc 

[\ / \ / \ ^d Yc of the colored area, and the number of data of 

X 1 =. [ X I _ f YfF0N I skin color area n^and the density Wf are calculated, 

Y ) \ ) \ Yfpon ) 80(1 subsw l ucntl y the maximum density WX and its hue 

XM and YM, the minimum density WI, the overall 

On the other hand, the negative-positive reversing 35 ^v^^' ^ hw LATDX *»* 

proccss is first performed in the case of a positive film 1 UI " e °«J am * d - _ . , 

by the foUowing arithmetic operations: Conventionally, the processes up to this pomt have 

been done for every data extraction of one line, namely, 
R=r„ p -r for each sampling step. Therefore, it is not possible to 

40 advance the scanning forward to thc next line unless the 
c=G v -d calculation/hue judgment process is finished, and it is 

_ . therefore not possible to increase the speed in the 

n? ~ ' stepped scanning operation. On the other hand, the 

, _ Mm present invention offers a system which makes it possi- 

^^^^^T^^^^^ bletoadvancethescaniimgtotbenextlmemerely^th 
^rfilm ^ Way 05 Wlttl a the performance of the adding and correcting processes 

By the processes described above, the conditions for °" ? C b ^ £ ^ 
the hue judgment have been established in negative film wrth ™ t . P*? 01 ™* the^culabonAue judgment pro- 
terms, in which the y-correctioD matching the negative 50 cess " U " P***"? to shorten I*™* * the 
film and the color turbidity correction by a color cor- ^^Tt r 8canmng °P***™ by the time otherwise 
rection have been made. Thus, as shown in FIG. 3(c), a needcd f ° r *be performance of the calculation/hue 
block density calculation is performed after dividing the judgment process. In addition, this portion of time is a 
256 sampling points into blocks ja= 1 through 16. In this &***tion of time which can be amply secured in the 
block density calculation process, the density of each 55 P" 1 ^ rf from ^ start of the back scanning operation 
block is calculated and at the same time the degree of to **** s f art of ^ mail1 scanning operation, after the 
dispersion in the vertical direction ADV and the degree completion of the stepped scanning, 
of dispersion in the horizontal direction AD are calcu- ^ *be sample data arrangement (step (7)) after the 
lated on the basis of the cumulative values of the density of & c calculation/hue judgment process de- 
differences between adjacent points. £0 scribed above in detail, the average density LATDW 

As shown in FIG. 3(d), the hue judgment is per- *nd the average hue AX and AY are obtained by divid- 

formed by setting up Xci, Xn, Yc/, Yojr, Xfx* Y/yand m % tbe overall density LATDW and the overall hue 

RC as threshold values, and comparing the hue values LATDX and LATDY by 256. Further, the average 

with such threshold values. The judgment criteria on gray value is obtained by dividing the hue Xcand Ycof 

the X-Y plane are as follows: The gray area is defined 65 the gray color area by the number n & and the average 

by Xc/<X < X/y and Yc/< Y< Ycx the area is defined density of the skin color density is obtained by dividing 

by Xf7<X<Xj^rand Y<|Yf*|, the colored area is the density Wpof the skin color area by the number uf- 

located outside the circle having the radius RC Furthermore, the average density difference, the den- 
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sity difference in the horizontal direction, and the den- 
sity difference in the vertical direction are calculated. 

In the correction judgment and setting alteration 
process, the blocks as shown in FIG. 3(c) and FIG. 4(b) 
are integrated further into four blocks as shown in FIG. 5 
4<c), and densities Dl through D4 in the respective 
blocks, an average density DC of the central part 
(ja=6, 7, 10 and 11) and an average density DF of the 
peripheral blocks, a difference between the central part 
density and the peripheral blocks density 10 
CF=DC-DF, a difference between the 
density and the minimum density CN=WX— Wl, a 
difference between the overall average density 
LATDW and the median value between the maximum 
density and the imnimum density CP=WI+(CN/2)- 15 
— LATDW, and differences on the diagonal lines be- 
tween the average densities of the four blocks UL 
(|D1-D4|, |D2-D3|) are obtained. 

Then, on the basis of these values, under-exposure, 
over-exposure, proper exposure low contrast and 20 
proper exposure high contrast are judged In this re- 
gard, a case which does not come under any of these is 
dealt as a standard mode. For example, the judgment of 
the under-exposure is performed by comparing the . 
value of the maximum density WX or the average den- 25 
sity LATDW with a prescribed threshold value, and 
the judgment of the over-exposure is performed by 
comparing the value of the minimum density WI or the 
average density LATDW with a prescribed threshold 
value. The judgment of the proper exposure low con- 30 
trast is performed by comparing the difference CN of 
the maximum density and the minimum density and the 
degree of deviation of the average density (CP, 
LATDW) with prescribed thresholds, on condition that 
the case is neither the under-exposure nor over-expo- 35 
sure. The judgment of the proper exposure high con- 
trast is performed on the basis of a result of the compari- 
son of the difference CN between the maximum density 
and the minimum density with a threshold value on 
condition that the case does not come under any of the 40 
categories mentioned above. Then, the parameters are 
selected on the basis of a result of the above judgment 
and the number nf of the skin color area, and the 
amount of density correction AW is determined. This 
amount of density correction AW is determined, for 45 
example, by applying weights, in accordance with the 
judgment of the mode described above, to the maximum 
density WX and the minimum density WI, the density 
difference between the central pan and the peripheral . 
blocks CF, the density differences on the diagonal lines 50 
UL, the average density difference DB, and the number 
of the gray color area n& or by applying weights, in 
accordance with the. number of the skin color area rif, 
to the average density LATDW and the density W of 
the skin color area. Here, in the weighting in accor- 55 
dance with the number of the skin color area da it is 
usual to place some restraint on the amount of correc- 
tion for those images in which a human figure is a prin- 
cipal object. 

With the amount of density correction AW deter- 60 
mined by the procedure described above, the range of 
the amount of density correction is divided into sections 
after an addition or a subtraction of a density set by a 
manual density setting mode has been made. The 
amount of density correction is limited by the applica- 65 
tion of functions corresponding to the respective sec- 
tions. Further, individual processes of color balance/- 
hue judgment, color failure correction, and restrictions 
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of the ranges of correction of AX and AY are performed 
in the same manner as in the conventional procedure. 
Then, on the basis of the amounts of color balance cor- 
rection AX and AY and the amount of density correc- 
tion AW which have been obtained above, the amounts 
of density correction for each of the colors R, G and B 
(i.e., AR, AG and AB) by performing the following 
calculation in the case of a negative film: 
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In addition, the gain of the amplifier and the voltage of 
the lamp are changed, and with a changeover of tables 
for the END curves, the shading data are written into 
the line memory S. On the other hand, in the case of a 
positive film, the reverse conversion process is of 
course performed in the same manner by applying the 
parameters suitable for this type of film. 

The present invention is not limited to the preferred 
embodiments described hereinabove, but may be ap- 
plied in various modified forms. For example, in the 
above embodiment, the color decomposition signals at 
each point are added up on a line basis, but this process 
may be arranged to further calculate the hue, density, 
m axi m um value, and minimum value at each point. 

As is clearly observed in the above description, ac- 
cording to the present invention, such data as the cumu- 
lative sum of the color decomposition signals, the hue, 
and the density are obtained at each of the sampling 
points on a line basis, and therefore the duration of time 
required for the sample scanning operation can be short- 
ened. For the reading of a film image and the output of 
copies thereof, the system of the invention makes it 
possible to determine the amount of density correction 
after performance of the calculation/hue judgment pro- 
cess and to set the shading data and other parameters 
without increasing the time particularly for the perfor- 
mance of the necessary processes, since system can 
effectively use the duration of the back scanning opera- 
tion of the scanner to its home position after the comple- 
tion of the sample scanning operation, and also the 
duration of time required for the scanner to arrive at the 
position from which it starts reading a film. 

What is claimed is: 

1. An image processing apparatus comprising: 
image reading means for reading an image of a film to 
produce color decomposition data by scanning a 
plurality of lines on the film image in a stepped 
prescanning operation; 
memory means; and 

parameter extracting and setting means for, during 
the prescanning operation, sampling and adding 
the color decomposition data of a plurality of pixels 
at each of a first plurality of sampling points on a 
line-by-line basis and averaging the added color 
decomposition data, corrections including a shad- 
ing correction being performed concurrently with 
the adding and averaging of the color decomposi- 
tion data, and for, during a period of from an end of 
the prescanning operation to a start of a main scan- 
ning operation, from the averaged color decompo- 
sition data, determining a density correction 
amount and responsive to said density correction 
amount calculating parameters to be used for cor- 
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rccting the film image in a succeeding actual image 
processing operation, and setting the calculated 
parameters in the memory means. 

2. The apparatus according to claim 1, wherein the 
corrections performed by the parameter extracting and 5 
setting means during the prescanning operation includes 
an offset and density adjustment and an orange mask 
correction in accordance with a negative/positive type 
of the film. 

3. The apparatus according to claim 1, wherein the to 
parameter extracting and setting means converts the 
Bveraged color decomposition data into hue/density 
data, calculates first block density data of respective 
first blocks each consisting of a second plurality of the 
sampling points on the basis of the hue/density data, IS 
makes a color area judgment as to whether each block 
density data belongs to a gray area, a colored area or a 
skin color area, and determines the density correction 
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amount on the basis of a result of the color area judg- 
ment. 

4. The apparatus according to claim 3, wherein the 
parameter extracting and setting means limits the den- 
sity correction amount in accordance with a number of 
the first blocks whose first block density data belong to 
the skin color area. 

5. The apparatus according to claim 1, wherein the 
parameter extracting and setting means calculates sec- 
ond block density data of respective second blocks each 
consisting of a third plurality of the sampling points, 
judges a degree of exposure and a degree of contrast by 
calculating a maximum and a minimum, an average and 
a deviation of the second block density data, and differ- 
ences within the second block density data, and deter- 
mines the density correction amount on the basis of a 

result of the judgment on the exposure and contrast. 
***** 
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